Site-directed mutagenesis of the regulatory light-chain Ca2+/Mg2+ binding site and its role in hybrid myosins.
The regulatory light chains, small polypeptides located on the myosin head, regulate the interaction of myosin with actin in response to either Ca2+ or phosphorylation. The demonstration that the regulatory light chains on scallop myosin can be replaced by light chains from other myosins has allowed us to compare the functional capabilities of different light chains, but has not enabled us to probe the role of features, such as the Ca2+/Mg2+ binding site, that are common to all of them. Here, we describe the use of site-directed mutagenesis to study the function of that site. We synthesized the chicken skeletal myosin light chain in Escherichia coli and constructed mutants with substitutions within the Ca2+/Mg2+ binding site. When the aspartate residues at the first and sixth Ca2+ coordination positions are replaced by uncharged alanines, the light chains have a reduced Ca2+ binding capacity but still bind to scallop myosin with high affinity. Unlike the wild-type skeletal light chain which inhibits myosin interaction with actin, the mutants activate it. Thus, an intact Ca2+/Mg2+ binding site in the N-terminal region of the light chain is essential for regulating the interaction of myosin with actin.